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Is there evidence of HDN? Detecting an antibody in 
an infant's serum or on the red cells does not imply 
clinical HDN. The serological findings should be re- 
ported and a possible association with HDN discussed. 
What type of blood should be transfused? How 
should compatibility testing be performed? For clini- 
cally significant antibodies, there is no doubt that 
antigen-negative units are recommended. For anti- 
bodies serologically nonreactive at 30°C or below, the 
report may suggest doing crossmatches using a pre- 
warming technique. 
When clinically significant antibodies have been 
excluded in a specimen containing an HTLA antibody 
of undetermined specificity, it is acceptable to recom- 
mend that blood be selected on the basis of current se- 
rological compatibility but, when there is need for 
transfusion in the future, efforts must be made to first 
detect clinically significant antibodies. 
It is wise to let the transfusion service staff know the 
degree of difficulty in obtaining compatible units for 
future transfusion. While it may not appear critical to 
report that 91 percent of random donor units should be 
compatible with a patient's anti-K, it can be important 
to the clinician reading the report. 
When recommending antigen-negative blood for pa- 
tients with antibody to a high-incidence antigen, labo- 
ratory personnel have an opportunity to do several 
things. The patient's siblings can be recruited as a 
source of compatible units, or the patient can be en- 
couraged to store autologous units if able to do so. The 
patient's physician can be informed of the extent of dif- 
ficulty in obtaining rare blood, both for present and fu- 
ture transfusions. Is the blood available in the frozen 
inventory, or must it be recruited locally or nationally? 
Generating the report 
Some labs use a checklist of responses to be selected 
relating to the patient's case. However, a personalized 
report has more depth. Fill-in spaces for recording the 
test phases at which reactions were observed can be 
coupled with remarks about interpretations and con- 
clusions. The applicable remarks to be added can be se- 
lected from a list of comments generated for this 
purpose.* 
The final report 
The medical director, director of technical services, 
or the reference lab supervisor may review the report. 
The final written report should not depend on individ- 
uals who may not be readily available, as this will ap- 
preciably delay the mailing. 
A service offered by some reference laboratories is 
to furnish antibody identification cards (ID) to be 
carried by the patient. The card is only prepared for pa- 
tients with clinically significant antibodies. It is mailed 
along with the reference laboratory report to the hos- 
pital blood bank supervisor or transfusion service di- 
rector. Two letters should accompany the card: One of 
these letters informs the patient's physician of the clin- 
ically significant antibody found and the need to for- 
ward the ID card and other letter to the patient; the 
second letter to the patient instructs him or her to 
carry the card and present it when admitted to a hos- 
pital for surgery or pregnancy or whenever blood bank 
services are requested. 
Complete, clear, and helpful reference laboratory re- 
ports can be invaluable to the patient and to submitting 
hospital blood bank personnel. They can also gain de- 
served recognition for the reference laboratory. 
Kathryn M. Beattie, MT(ASCP)SBB, Director, Reference Laboratory 
and Technical Education, American Red Cross Blood Services, 
Southeastern Michigan Region, PO Box 33351, Detroit, MI 
48232-5351. 
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Introduction 
Parentage testing using combinations of genetic 
markers (red blood cell [RBC] antigens, serum pro- 
teins, RBC enzymes, and histocompatibility locus-A 
human antigens [HLA]) is capable of establishing non- 
paternity in 99 percent of the cases in which an alleged 
father is falsely accused.' If exclusion is not obtained, 
the likelihood of paternity can be determined. 
In this paternity case, three alleged fathers, a 
mother, and a set of triplets (two girls and a boy) were 
evaluated. Antigen typings of the HLA and RBC sys- 
tems and evaluation of red cell enzymes and serum 
proteins were performed. 
Materials and Methods 
Testing for red cell antigens was performed with 
commercially obtained antisera according to the man- 
ufacturer's directions. Red cell typing included testing 
with the following antisera: anti-A, -B, -AB, -A sub(1), -D, -C, 
-c, -E, -e, -C sup(w), -M, -N, -S, -s, -K, -k, -Fy sup(a), -Fy sup(b), -Jk sup(a), and -Jk sup(b). 
HLA-A and -B lymphocyte antigens were determined 
using standard lymphocytotoxicity tests sup(2) with antisera 
obtained from commercial sources. Testing was done 
in duplicate by two technologists working 
independently. 
Samples submitted for electrophoresis (serum pro- 
teins and red cell enzymes) were tested by an indepen- 
dent laboratory specializing in both conventional elec- 
trophoresis and iso-electric focusing. 
Calculations were determined using a sperm proba- 
bility test sup(3) to obtain a Paternity Index (PI) and a Rela- 
tive Chance of Paternity (RCP). The PI was defined as 
the probability that the alleged father could donate 
one sperm carrying all the obligatory genes (X), di- 
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vided by the probability that a random man could do- 
nate one sperm carrying all the obligatory genes (Y). 
The obligatory genes were those genes that, based on 
the phenotypes of the mother and child, must have 
been provided to the child by the biological father. A PI 
greater than 20:1 was considered strong evidence for 
paternity. The RCP, another way to calculate the likeli- 
hood of paternity, was expressed as a percentage. RCP 
was defined as X divided by (X + Y). One hundred per- 
cent is equivalent to proof of paternity. Zero percent 
was equivalent to exclusion of paternity, and values 
less than 50 percent suggested someone other than the 
accused was the father. RCP values less than 80 per- 
cent were considered not useful. Verbal predicates 
were used to describe the likelihood ofpaternity when 
the RCP values were above 80 percent (see Table 1). 
Gene frequencies used in red cell calculations were 
derived from tables compiled in an American Associa- 
tion of Blood Banks paternity seminar manual sup(3) HLA 
haplotype frequencies were derived from tables com- 
piled at the UCLA tissue typing laboratory. sup(4) 
Results and Discussion 
The HLA data listed in Table 2 indicate that alleged 
father #1 could be excluded as the biological father of 
all three children because he was unable to donate the 
obligatory genes Aw24 and B18 to the girls and Aw23 
to the boy. Alleged father #2 could not be excluded as 
apossible biological father of any of the children, as he 
was able to donate the obligatory genes. Alleged father 
#3 could be excluded as the biological father of the 
girls because he was unable to donate the obligatory 
genes Aw24 and B18. He could not be excluded as the 
biological father of the boy because he was able to do- 
of triplets. 
This study indicates the efficacy of using several 
testing systems in resolving complicated paternity 
cases. 
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Table 1. Verbal predicates for different likelihoods of 
paternity3 
RCP-(X/[X+Y]) Likelihood-of-paternity PI(X) 
99.8-99.9% Practically proved 399:1 
99.0-99.7% Extremely likely 95:1 
95.0-98.9% Very likely 191 
90 -94.9% Likely 9 1  
80 -89.9% Certain hint 4:1 
<80% Not useful 4:1 
Table 2. HLA results nate the obligatory genes Aw23 and B7. Neither alleged father #2 nor alleged father #3 
could be excluded as the biological father of the boy 
based on the RBC data listed in Table 3. The combined 
RBC and HLA RCP, that alleged father #2 was the bio- 
logical father of the girls, was 99.9 percent (PI = 1281) 
and for the boy was 98.8 percent (PI = 80.9). The com- 
bined RBC and HLA RCP, that alleged father #3 was 
the biological father of the boy, was 91.9 percent 
(PI=11.3). 
Subject Genes 
Alleged father #1: Aw30, w31; B7 w60 
Aw23, u24; B7 18 
Aw23(9), w32; B7 w44(12) 
Alleged father #2: 
Alleged father #3: 
Presumed mother: A2, 3; w51 
Girl #1: A3, w51 
Girl #2: 
Boy: 
As neither alleged father #2 nor #3 could be 
excluded as the biological father of the boy, serum pro- 
teins and red cell enzymes were tested. These results 
(Table 4) indicated that alleged father #3 could be 
excluded as the biological father of the boy because he 
was unable to donate the obligatory genes in four sys- 
tems (GLO, PGM, Gc, and Tf). Alleged father #2 could 
not be excluded as the biological father of the boy, as 
he could donate the obligatory genes in all systems. 
The combined probability that alleged father #2 was 
the biological father of the boy (using HLA, RBC, and 
red cell enzymes and serum protein electrophoresis 
test results) was calculated to be 99.998 percent. 
Tables 5-8 show actual HLA and RBC gene frequency 
calculations for alleged father #2, mother, and the set 
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= Genes carried by alleged father #2 
Table 3. RBC typing results 
ABO D C E c e M N S s K k Fy sup(a) Fy sup(b) Jk sup(a) Jk sup(b) 
Alleged 
father #2 0 + 0 0 + + 0 + 0 + 0 + 0 0 + 0 
Alleged 
father#3 0 + + 0 + + + + + + 0 + 0 0 + 0 
Presumed 
mother A sub(1) +0 0 + + 0 + 0 + 0 + + 0 + + 
Girl #1 A, + 0 0 + + 0 + 0 + 0 + + 0 + + 
Girl #2 A sup(1) + 0 0 + + 0 + 0 + 0 + + 0 + + 
Boy A sup(1) +0 0 + + 0 + 0 + 0 + + 0 + 0 
Table 4. Red cell enzymes and serum protein 
electrophoresis 
EsD G W  PGM acP Hp Gc Bf Tf Hb 
Alleged 
father #2 1 1 1 +  2 +  B 1-2 2 FS CIC2 A 
Alleged 
father #3 I B 1-2 FS A 
Presumed 
mother 1 1-2 H 1 SZ FS A 
Boy 1 B 1-2 F A 
Results excluding alleged father #3 from paternity of boy 
Table 5. Alleged father #2: HLA gene frequency calculations 
Alleged Girl #1 Obligatory Gene frequency Gene frequency 
random male father # 2  Mother Girl # 2  Boy genes alleged father 
Aw23, w24 A2 3 A3, w24 A2, w23 Aw24, BI8 .30125 (girls) .00079 (girls) 
B7 I8 Bw45, w51 B18, w51 B7 w45 (girls) 
Aw23, B7 .30125 (boy) .01794 (boy) 
(boy) 
.30125 = 17(boy) = 381.3 (girls) ,30125 PI' = Gene frequency of alleged father = 
Gene frequency of random male .00079 .01794 
.30125 
Gene frequency of alleged father + .30125 + .00079 .30204 
Gene frequency of random male 
.30125 .30125 
.30125 + .01794 .31919 
= 99.8% (girls) = RCP** = Gene frequency of alleged father = ,30125  
= 94.4% (boy) = 
* =Paternity index 
**=Relative chance of paternity 
Table 6. Alleged father #2: RBC gene frequencies for girls 
Alleged Girl #1 Obligatory Gene frequency 
father #2  Mother Girl #2 genes alleged father 
0 A sub(1) A sub(1) A sub(1),A sub(2)0 .5350 
Dccee Dccee Dccee Dce,D sup(u)ce,dce .9265 
Ns Ns Ns Ns,Nu .9804 
Fy(a- b - ) Fy(a+ b - ) Fy(a+ b-  ) Fy sup(a),Fy .5250 
K:-1,2 K:-1,2 K:-1,2 k,K sup(o) 1.0000 
Jk(a+b-) Jk(a + b+ ) Jk(a + b+) Jk sup(a)Jk sup(b) .5000 
Combined gene frequencies: .1276 
PI' = Gene frequency of alleged father = .1276 
.0355 
3.6 = 
Gene frequency of random male 
.1276 
= 78.2% 
Gene frequency of alleged father + .1276 + .0355 .1631 
Gene frequency of random male 
= 
 
RCP** = Gene frequency of alleged father = .1276 
= 
Gene frequency 
random male PI * 
1 .0 .5204 
1.4 6607 
2.3 ,4312 
1 .0 ,9962 
1.1 ,4813 
1 .0 .50000 
.0355 
* =Paternity index 
'*=Relative chance of paternity 
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Fy(a- h - ) 
Jk(a+ h -) 
Obligatory Gene frequency 
Mother Boy gene(s) alleged father 
A sub(1) A sub(1) A sub(1),A sup(2),O .5350 
Dccee Dccee Dcc,D sup(u)ce,dce .9265 
Ns Ns Ns,Nu .9804 
Fy(a+ b - ) Fy(a+ h - ) Fy sup(a),Fy .5250 
Combined gene frequencies: .2551 
K:-1,2 K-1,2 k,K sup(o) 1.0000 
Jk(a+ h + ) Jk(a + h - ) Jk sup(a) Jk 1.0000 
Gene frequency 
PI* random male 
1 .0 .5204 
1.4 .6607 
2.3 .4312 




.2551 4.8 PI' = Gene frequency of alleged father = 
Gene frequency of random male .0528 
.2551 82.9% 
Gene frequency of alleged father + .2551 + .0528 .3079 
Gene frequency of random male 
= RCP** = Gene frequency of alleged father = .2551  
* =Paternity index 
*'=Relative chance of paternity 
Table 8. Alleged father #2: Combined HLA and RBC gene frequency calculations 
Combined gene frequency (HM and RBC) for alleged father #2 as possible biological father: 
Of the girls: 
Of the boy: 
(.1276) (.30125) = .03844 
(.2551) (.30125) = .07685 
Combined gene frequency (HLA and RBC) for random male as biological 
father: 
Of the girls: 
Of the boy: 
(.0355) (.00079) = .00003 
(.0528) (.01794) = .00095 
Combined RBC and HLA .03844 .07685 
= 80.9(boy) .00095 PI* alleged father #2 
Combined RBC and HLA .03844 .07685 
RCP** alleged father #2 = 
= 1281 (girls) .00003 
= 
= 98.8% (boy) .07685 + .00095 = 99.9% (girls) .03844 + .00003 
* =Paternity index 
**=Relative chance of paternity 
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